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Ourinvention relates to apparatus for produc 
ing vitreous or metallic surfaces on various ob 
jects and materials sought to be coated, and es 
pecially to that type of coating apparatus utiliz 
ing a so-called spray gun, whereby powdered glass 
or other suitable material is melted and dis 
charged under pressure on the surface to be 
coated for fusion thereon. 
In the art of producing vitreous surfaces on ob 

jects, such as tile and the like, it has been found 
that the use of glass, when heated to a molten 
state and discharged under pressure on toxthe 
surface of an object to be coated, produces an 
excellent product. However, the powdered glass 
is highly responsive to moisture and other foreign 
matter, becomes caked and an uneven feed supply 
results, thereby causing an imperfect melting and 
unsatisfactory fusion on the surface sought to 
be coated. The powdered glass, or other mate 
rial, because of its tendency to cake, is sometimes 
not heated su?iciently before contacting the sur 
face to be coated and blotches and imperfect work 
result. 
A blow torch type of spray gun is commonly 

used to accomplish the two-fold purpose of heat 
ing the surface to be coated and heating the pow 
dered material on its ejection from the nozzle of 
the gun. However, there is considerable waste 
material in this process because of lateral leak 
age of the powdered material from the line of 
the blow torch flame and the generally inef? 
cient heating of the pulverulent. 
The present invention embraces an improve 

ment over the invention disclosed in our Letters 
Patent No. 2,058,218, issued October 20, 1936, par 
ticularly directed to a means of controlling, regu 
lating and maintaining a constant ?ow of pow 
dered material. 
We have found that probably the greatest diffi 

culty in producing a- satisfactory product is to 
insure that the powdered material is thoroughly 
and completely melted before contacting the sur 
face sought to be coated. Blow torch type spray 
guns and other devices of like character, in and 
of themselves, are unsatisfactory. Rather than 
seek to change basically the'heating or fire unit 
per se, we have accomplished our completely suc 
cessful result from a di?erent approach; namely, 
by making the powdered glass and its carrying 
agent a self-contained combustible, hence assur 
ing that all of the pulverulent will be, completely 
enclosed by ?ame and melted by the heat de 
veloped therefrom in a truly e?icient manner. 
The conventional manner of carrying the 
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pulverulent to the spray gun is to discharge air 55 

2 . 
under pressure into a supply of pulverulent mate-. _7 
rial and force the said pulverulent along with the 
air under pressure. The result is not satisfactory 
as the mixture is not constant as it varies with 
the air pressure and the pulverulent, especially if 
powdered glass is in an unsatisfactory melting 
and fusing condition. 
More particularly, ‘we have devised an appa 

ratus calculated to place the powdered glass or 
other material in a state of suspension or ?ne 
dust, in warm air under pressure, and conveying 
the said dust-like material, in suspension, to a 
special mixer where it is introduced to a com 
bustible gas and more warm air, and thence con 
veyed to a discharge nozzle where the gases are 
ignited and the pulverulent is fused. The mix 
ture of warm air, warm pulverulent in the form 
of dust, and combustible gas is commingled in the 
mixer and in the conduit leading therefrom to the 
nozzle. The pulverulent fog, as glass, mixes with 
the combustible qualities of the gas, and when 
the mixture is presented to the ?ame in the spray 
gun the result is an immediate ?ring of the mix 
ture producing su?icient heat to melt all of the 
powdered glass as it is discharged from the nozzle 
to the surface to be coated and thereby effect an 
uniform application of the fused material. 
In the drawings similar characters of reference 

indicate corresponding parts in the several views. 
Referring to the drawings: 
Fig. 1 is an elevation in partial section of our 

improved apparatus. 
Fig. 2 is an end elevation of the back of the ap 

paratus shown in Fig. 1. ' 
Fig. 3 is an end elevation of the front of the 

apparatus, taken on line 3-3 of Fig. 1. 
Fig. 4 is an elevation of the agitating coil, taken 

on line 4-—4 of Fig. 1. - 
Fig. 5 is a longitudinal sectional view of our 

mixer. ‘ 

Referring to the drawings, Fig. 1 shows the 
general arrangement of our apparatus, in which 
a, shell or casing A houses a horizontally disposed 
cylindrical magazine ‘2 adapted to hold the desired 
pulverulent material and in which the- latter is 
initially treated. The pulverulent is inserted 
through a communicating chimney 3, adjacent 
to the end plate ‘I of the magazine 2. Within the 
magazine 2 is a helically wound pipe 4 which lies 
adjacent to the bottom wall 5 of the magazine 
and is perforated, as at 6, throughout its length. 
The perforations 6 are preferably provided on the 
inside surface of the coils in order that a com 
paratively gentle agitation of the pulverulent ma 
terial results. . 
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' The pipe 4 in side elevation resembles a stepped 
cone, distorted to have that side of the coils dis- — 
posed adjacent to the bottom wall of the maga 
sine and tangential thereto and parallel with the 
axis of the cylindrical magazine. The pipe 4 is 
wound in such manner as to present the helix of 
largest diameter nearest the end plate ‘I, with 
this first coil adjacent to the top and bottom walls 
of the magazine. Each turn of the pipe 4 de 
creases in diameter with each successive coil and 
terminates in a straight or horizontal section 4', 
lying adjacent to the bottom wall 5 of the maga 
zine and capped, as at 8. Pipe 4 is preferably 
constructed to present a helical arrangement ex 
tending approximately one-half the length of the 
main body portion of the magazine 2. The ter-. 
minating straight piece extends forwardly to any 
desired point. This magazine 2 has its forward 
end terminating in a cone 2" with an axially dis 
posed outlet i0. 
Air under pressure which has been preheated, 

' as‘will hereinafter be described, is introduced to' 
, the pipe 4 through the end plate ‘I of the maga 
zine 2 and is discharged through the perforations 
8 and in the direction of the conical outlet i0, 
thereby agitating the pulverulent and causing the 
said pulverulent to be maintained in a state of 
suspension in the form of dust or a fog-like at 
mosphere within the said magazine. The mix 
ture of the pulverulent dust and warm air from 
magazine 2 is carried by conduit III to mixer ii 
wherein it is mixed with warm air from jet pipe 
i2, controlled by valve I3, and with a combustible 
gas, such as natural gas, introduced from pipe 42 
through a flow-control valve i4. ' 
The mixture of warm air, pulverulent and com- _ 

bustible gas is conveyed from the mixer ii by 
means of hose ii to a spray gun It having a 
pistol grip it“. The gun has a- burner nozzle i‘l 
whereby the mixture is subjected to contact with 

, a ?ame as it emanates from the nozzle ii of the 
spray gun, thereby causing the said mixture to 
ignite and to melt the pulverulent during dis— 
charge against the surface to be coated for fusion 
thereon. - 

One of the main features of this invention lies 
in the arrangement above described of the dis 
torted and perforated coil 4 and the horizontally 
disposed magazine 2, whereby on the application 
of a suitable air pressure, usually around one 
hundred pounds, the pulverulent material is acted 
upon to cause it to be blown into a fine dust or 
fog suspended above the body of any pulverulent 
material lying in the bottom of the magazine. 

- , ‘The conical end of the horizontally disposed mag 
azine, with its outlet Iii, assures a body of dust 
to be blown out of the exit ID in contrast to the 
effect that would be produced if a stream of solids 
was being blown out. The density of the dust 
can be regulated by the amount of pressure of 
the air with respect to the gases to be encoun 
tered in the mixer ll. 
Referring to the circulatory system of the air, 

which acts as the conveying agent for the pul 
verulent, it has been found that air in its natural 
state contains a great many impurities, such as 
dusts, oils, moisture, etc. We have further found 
that these foreign substances react unfavorably 
with the pulverulent, particularly in the case of 
powdered glass. Therefore, we preferably ?lter 
the air by any suitable means before introducing 
it to the apparatus through inlet pipe l8, shown 
in Figs. 1 and 2. - 
The air introduced from pipe is is carried by 

a coil is surrounding the outside surface of the 
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magazine 2 and lying adiaceut to the circumfer 
ential walls of said magazine. The air passing 
through pipe II is warmed by a suitable heating 
unit 20, which is illustrated in Fig. 1 as a gas 
operated unit positioned above gas pipe 2| and 
adjacent to air ducts 22, which are provided‘ in 
the outer jacket 22 of chamber A. The gas ?ow 
into burner 20 is controlled by valve 24. The 
heating unit not only warms the air passing 
through pipe II, but also air returning through 
pipe 26, and, by conduction, the pulverulent with 
in magazine 2. - . 

The air, having passed through coil I! and hav 
ing been heated during such passage, is conveyed‘ 
to a suitable ?tting 28, which communicates with 
pipe 21 and valve 28, and thence returned through 
the casing A by pipe 25 (as shown in dotted lines 
in Fig. 1) to an automatic pressure regulator of 
suitable construction, adapted to withstand the 
heat caused by the flow of hot air therethrough, 
shown at 29, whereby the air pressure is regulated 
to a constant predetermined pressure of approxi 
mately one hundred pounds per square inch be 
fore admission to pipe 4 and therefrom discharged 
through the perforations B. ' ' 

The purpose of a uniform and constant pres 
sure of air is in order to agitate tb'e pulverulent 
material gently rather than to introduce rela 
tively irregular and violent blasts of swirling cur 
rents of air and‘ thereby‘keeping the pulverulent 
in a continual state of unpredictable turbulence. 
We have found that air injected into the pul 
verulent material in a less violent and better 
planned manner than has heretofore been prac 
"ticed has enabled us to keep the pulverulent in a 
virtual state of suspension as dust, thereby mak 
ing it possible to control accurately the relative 
proportions of air, pulverulent, and gas necessary 
to produce the best work. 
The air after passing fitting 28 is conveyed to a 

Y-?tting 30, communicating with feed lines l2 
and 3|. Pipe I2 is provided with a valve ii for 
regulation of the air supply to the mixer. Pipe 
3i leads to a Y-fltting I2, with which a pipe 33 
also connects. Pipe it conveys a combustible gas 
controlled by a regulating valve 34. The gas from 
pipe 33 and the air from pipe ii are mixed to 
form the combustible mixture which is delivered 
by the lead hose 35 to the gun i8 and thence to 
the burner nozzle H, where it meets the mixture 
of air, pulverulent and gas delivered through hose 
I! to be discharged through tubular passages 38, 
31 and 3!. The gas and air discharged from 
annular passage 88 mix with, and are added to, 
the gas, air and pulverulent discharging from 
pipe 15 in nozzle II. The structure of a nozzle 
which we have found particularly efficient is de 
scribed in our application for United States Let 
ters Patent Serial No. 565,077 for “Spray gun." 
In actual practice the mixture of air and gas, 

discharging from passages 38, 31 and 38 is ignited 
- and the ?ame suitably regulated before the gas, 
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air and pulverulent are admitted to the spray gun. 
The initial flame thus created at nozzle i1 is used 
to pre-heat the surface to be'coated, in order to 
drive off moisture thereon, prior to the com 
mencement of the spraying operation. The ?ex 

I .ible connections II and 35 are of su?lcient length 
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to permit a ready handling of the gun and its 
movements to be directed when the latter is 
grasped by the grip ll‘. , 
In the combustible gas circuit, supply pipe” 

is provided with a fitting 40, mounting a‘ valve 24 
controlling the supply of gas desired to operate 
suitably heating unit 20., ' Gas supply Pipe ll con 
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, nects with pipe 2| and is provided with a suitable 
?tting ll, communicating with pipe 42 and its 
regulator valve l4 leading to the mixer II. The 
?tting 4| also communicates with pipe 33 and its 
regulating valve 34 which controls the ?ow of 
gas to the mixer ?tting 32. 
The mixer I I, as shown in detail in Fig. 5, com 

prises a plurality of intersecting and cooperat 
ing members forming passages adapted'to convey 
the pulverulent in suspension, the combustible 
gas, and the air under pressure to a mixing space 
50 for mixture therein. . 
Referring to Fig. 5, it is seen that mixer II is 

constructed with an outer tubular casing member 
60, provided with suitable connections GI and 62; 
each adapted to receive, respectively, the pulveru 
lent in suspension from exit in of the container 

' and combustible gas through regulator valve M. 
The tubular casing 60 forms a mixing chamber 
50, wherein the component parts of the mixture 
commingle. Tubular insert 63, provided with a 
suitable connection 64 for reception of air under 
pressure through regulator valve I3, is concen 
trically disposed within tubular casing 60. Rim 
shoulders 66 abut against suitably disposed rim 
shoulder seats 16 on tubular casing 60. The latter 
has an extension 63*‘- concentrically spaced from 
tubular casing 60 to form an annular passage 61. 
Intermediate of the length of the member 63 is a 
circumferential groove 68, provided with a plu 
rality of ports 69’ communicating with annular 
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passage 10 formed between extension 63“ and the - 
tubular extension ‘H of the perforated plug 12 
which screws into insert 63. The passage 12“ in 
plug 12 has a restricted jet ori?ce 13. 
In the operation of the mixer, the warm air, 

under constant pressure, is admitted from pipe 
i2 and regulator valve l3 and to the central 
passage in plug 12 and into the mixing chamber 
50. The suction caused by this stream of ejector 
air, acting in conjunction with the pressure which 
is built up within container 2, draws the warmed 
pulverulent dust from the container 2, through 
the exit l0 and pipe Ill", into channel 68, through 
ports 69, and out of annular passage 10. In the 
meantime combustible gas entering connection 
62, from pipe 42 through regulator valve I4, is 
discharged into, and from, annular passage 61 
into the said mixing chamber 50. From there 
the mixture is conveyed, by means of conduit hose 
I5, to the spray gun for ignition and discharge 
therefrom. } 

By means of our circuit of gas, air and pulveru 
lent we may regulate each material independently 
of the other and thereby accurately ?x our rela 
tive proportions in order to producethe best qual 
ity of work. 
In practice, valve 24 is opened to allow a de 

sired amount of gas into heating unit 20, in order 
to heat the helically arranged pipe I 9, and by 
conduction the pulverulent is heated within con 
tainer 2, hence driving off any moisture con-' 
tained therein. _ 

It is desirable to adjust the ?ame emanating 
from spray gun 16 prior to introduction of pul 
verulent thereto, so valve 28 is closed to shut off 
air circulation through container 2. _A valve (not 
shown) controlling the source of air from nine l8, 
and valve I3 regulate the volume of air which is 
conducted to spray gun, l6. Valves l4 and 34 
control the ?ow of gas. 

After the ?ame has been properly adjusted, 
valve 28 is opened and the ?ow of air into the 
pulverulent is commenced and there isresultant 
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conveyance of the suspended pulverulentiintd' the 
mixer H. At this point it is necessary to regulate 
the ?ow oi’ air and gas into the mixer in order ‘ 
to insure the maximum efficiency of combustion. 
Hence valves l3 and H can be regulated inde 
pendently in order to supply this need. - Of course 
valves.” and 29 can be adjusted to control the 
volume and pressure of air conjected into con- ' 
tainer 2 which directly affects the nature and 
quantity of pulverulent in suspension. 
By the use of this invention above described, 

we are able to produce a vitreousor metallic 
coating superior to what has heretofore been 
possible. It enables the applicator to'accomplish ' 
a surface-coating far faster than has heretofore 
been known and with resultant savings in labor 
costs and wasted materials. It provides‘ a method 
of applying a vitreous or metallic coating which, 
insures the melting and resultant fusion :ofall 
the pulverulent material without wastage.- " It 
assures an even and constant flow of pulverulent 
material from source to discharge, and provides 
means for readily and separately regulating and 
maintaining the ?ow of the pulverulent, gas, and 
air, both as to pressure and volume. It provides 
for introducing a combustible gas into the flow of 
warm pulverulent material and warm air, thereby 
making the pulverulent and its carrying agents, 
the air and gas, a'self-contained, combustible 
mixture. ' 

We attribute the foregoing advantages, largely 
if not mainly, to the provision of means whereby 
a pulverulent material is initially placed in a 
state of agitation and suspension to produce a 
fog-like dust or atmosphere, later to be mixed 
with a combustible gas to be delivered to the point 
of ignition. 
Various changes in the container and circuit 

system may be made without departing from the 
spirit and scope of our invention. We do not 
restrict ourselves to the speci?c form shown in 
the drawings, but wish to avail ourselves of all 
such departures which fall within the scope of 
the appended claims. . 
What we claim is: ' > ‘ 

1. An apparatus of the character described, 
comprising, in combination, a horizontally dis 
posed magazinehaving a conical discharge at one 
end and a helically wound pipe within the maga 
zine in the form of a stepped cone distorted so 
that the sides of the coil disposed at the bottom 
walls of the magazine are substantially tangen 
tial thereto, said coil having perforations adapted 
to discharge compressed air from the pipe into a 
body of pulverulent material within the magazine 
in the direction of the conical outlet to create a 
fog-like atmosphere, means exteriorly of the 
magazine picking up the emittedv fog-like mate 
rial by a_jet of air. and mixing it with a com 
bustible gas, and a burner nozzle in which the 
total mixture is ignited. 

2. An apparatus of the character described, 
comprising, in combination, a horizontally dis 
posed magazine having a conical discharge at 
one end and a helically wound pipe within the 
magazine in the form of a; stepped cone, said coil 
havingperforations adapted to discharge com 
pressed air from the pipe into a body of pulveru 
lent material within the magazine in the direc 
tion of the conical outlet to create a fog-like at 
mosphere within the magazine, a mixer having 
connection with the outlet of the magazine and 
also having an inlet for compressed air and other 
inlets for in?ammable gas, said mixer having 
a mixing chamber, wherein the pulverulent dis 
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charge from the magazine and the air entering 
said air inlet and the in?ammable gas are com 
mingled prior tov discharge from the mixing 
chamber, with the pulverulent material sur 
rounded by said gases entering said last men 
tioned iniet, and a burner nozzle connected to 
said mixing chamber. 

3. An apparatus of the character described, 
comprising the combination with a magazine for 
the pulverulent material, and means for agitat 
ing the pulverulent and for discharging the lat 
ter in the form of a dust, of a mixer connected 
with said discharge, said mixer comprising an 
outer tubular casing, a tubular insert entering 
one end of said casing and having a tubular ex 
tension iorming with the inner wall of the casing 
an annular passageway, a hollow plug screwing 
into the end of the tubular insert and having a 
tubular extension. concentric with, and spaced 
from, the tubular extension of said insert, said 
casing and said two tubular extensions consti 
tuting three concentric passages terminating 
short of the length of the casing and opening into 

' a mixing chamber in the casing, said casing hav 
ing a port communicating with anotherport in 
said insert to provide ?uid access into the annular 
passageway between the said two tubular exten 
sions, and said casing having another port enter 
ing the annular passageway between the casing 
and the tubular extension of said insert, the ?rst 
of said ports being connected with the magazine 
discharge, the latter of said ports connected with 
a source of in?ammable gas, a-sourcelof com 
pressed air supply connected 'with the passage 
way in the said hollow plug and a burner con 
nected with the discharge outlet of said outer 
tubular casing, said burner being a di?erent ele 
ment. - 

4. An apparatus oi’ the character described, 
comprising the combination with a magazine for 
the pulverulent material, and means for agitat 
ing the pulverulent and for discharging the lat 
ter in the form of a dust, of a mixer connected 
with said discharge, said mixer comprising an 
outer tubular casing, a tubular insert entering 

10 

16 

20 

25 

30 

35 

40 

one end of said casing and having a tubular , 
extension forming with the innerwall of the eas 

‘ ing an annular passageway, a hollow plug screw 
ing into the end of the tubular insert and having 
a tubular extension concentric with, and spaced 
from, the tubular extension of said insert,‘ said 
casing and said two tubular extensions consti 
tuting three concentric passages terminating 
short of the length of the casing and opening into 
a mixing chamber in the casing, said casing hav 
ing a port communicating with another port in 
said insert to provide ?uid access into the an 
nular passageway between the said two tubular 
extensions, and said casing having another port 
entering the annular passageway between the 
casing and the tubular extension of said insert, 
the first of said ports being connected with the 
magazine discharge, the latter of said ports con 
nected with a source of in?ammable gas, a source 
of compressed air supply connected with the pas 
sageway in the said hollow plug, a burner nozzle 
with a gaseous ?uid connection with said mixing 
chamber, said burner nozzle being a di?erent ele 
ment than said mixer, and means intermediate 
the mixing chamber and bumer- for admitting to 
said connection an added mixture oi! air and an 
in?ammable gas. 

5. In an apparatus for coating surfaces with 
a vitreous or metallic substance, the combination 
of a source of supply for the metallic substance 
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in the form of a pulverulent material suspended 
in a gaseous body, of a mixer to which said sus 
pended pulverulent material is delivered , and 
mixed with an in?ammable gas, a burner nozzle 
connected with the mixer, said burner nozzle 
being a diil’erent element than said mixer, an 
additional source of combustible gas with con 
nections by which to deliver gas to the body of 
suspended pulverulent material between the 
mixer and nozzle, and valves in said several con 
nections so that the ?ow through said various 
?uid connections may be independently con 
trolled. _ 

6. In apparatus of the character described, the 
combination comprising a magazine including a 
body oi pulverulent material disposed within said 
magazine,'a discharge conduit leadingv from said 
magazine, means for discharging compressed air 
into said body of pulverulent material within said 
magazine in the direction oi! said discharge outlet 
to create a fog-like atmosphere, mixing means in 
flow ‘communication with said discharge outlet 
and disposed exteriorly of said magazine for pick 
ing up the emitted log-like material by a jet of 
air and mixing-the ‘same with a combustible gas, 
and a burner nozzle in ?ow communication with 
said mixing means in which the total mixture is 
ignited, said burner nozzle being a different ele 
ment than said mixing means. 

.7. In apparatus for applying a vitreous or me 
tallic surface to an object, the combination of 
means to create a fog-like atmosphere composed 
of a mixture of agitated pulverulent material and 
air under pressure, mixing means in ?ow com 
munication with said ?rst named means, a pipe 
in ?ow communication with said mixing means 
to supply a combustible gas thereto for mixture 
with said fog-like atmosphere, and a burner 
nozzle in ?ow communication with said mixing 
means, said nozzle being a different element than 
‘said mixing means. 

8. In apparatus for applying a vitreous or me 
tallic surface to an object, the combination 01' a 
magazine to contain pulverulent material, means 
to discharge ?uid under pressure into said maga 
zine to agitate vsaid pulverulent material and 
create a fog-like atmosphere, a discharge conduit 
leading from said magazine, a burner nozzle in 
flow communication with said discharge con 
duit, and means to supply a combustible gas to 
‘said fog-like atmosphere for mixture therewith 
after said fog-like atmosphere is discharged from 
said magazine and prior to admission thereof to 
said burner nozzle. 

9. In apparatus for applying a vitreous or me 
tallic surfaceto an object, the combination of a 
means to create a fog-like atmosphere composed 
of a mixture of agitated pulverulent material and 
air under pressure, mixing means to mix said fog 
like atmosphere with a combustible gas, ?uid 
conduit means to connect said ?rst named means 
and said mixing means, and a burner nozzle in 
flow communication with said mixing means, said 
burner nozzle being a different element than said 
mixing means. 

10. In a mixing apparatus, a magazine having 
a discharge at one end, a helically wound, per- 
forated pipe within the magazine, said pipe re 
sembling a stepped cone and disposed to present 
the helix oi the largest diameter nearest to the 
end of the magazine opposite the discharge, a 
?uid conduit wound around the outside of said 
magazine and in ?uid communication with the 
largest helix of said perforated pipe, a source of 
air under pressure connected to said ?uid con 
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duit, a fluid mixer in ?uid communication with 
said discharge of said magazine and said ?uid 
conduit, a source of combustible gas connected to 
said mixer, and a burner nozzle in ?uid communi 
cation with said mixer, said nozzle being a differ 
ent element than said mixer. 

'11. In a mixing apparatus, a magazine having 
a discharge at one end, a helically wound, per 
forated pipe Within the magazine, said pipe re 
sembling a stepped cone and disposed to present 
the helix of the largest diameter nearest to the 
end of the magazine opposite the discharge, a 
?uid conduit wound around the outside of said 
magazine and in ?uid communication with the 
largest helix of said perforated pipe, a source of 
air under pressure connected to said ?uid con 
duit, a heating element disposed adjacent to said 
?uid conduit to heat air therein and the interior 
of said magazine, a ?uid mixer in ?uid communi 
cation with said discharge of said magazine and 
said ?uid conduit, a source of combustible gas 
connected to said mixer, and a burner nozzle in 
?uid communication with said mixer, said nozzle 
being a different element than said mixer. 

12. In a mixing apparatus, a magazine, a, dis 
charge at one end of said magazine, a perforated, 
helically wound pipe in said magazine, said pipe 
resembling a distorted stepped cone, the helix of 
largest diameter being adjacent to the end of the 
magazine opposite the discharge, said pipe termi 
nating in straight section adjacent to the dis 
charge, the helically wound portion of said pipe 
extending approximately one-half the length of 
said magazine, a ?uid conduit wound around the 
outside of said magazine and in ?ow communi 
cation with said perforated pipe, a heating ele 
ment positioned adjacent to said ?uid conduit, a 
source of air under pressure connected to said 
?uid conduit, a mixer in ?ow communication with 
said ?uid conduit, a source of combustible gas 
connected to said mixer, a burner nozzle in ?ow 
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10 
communication with said nozzle, said nozzle being 
a different element than said mixer, and valves 
to control ?ow of said air under pressure to said 
?uid conduit and to control ?ow of combustible 
gas to said mixer whereby said ?ow of said air 
and said gas may be independently controlled. 

13. In apparatus for applying vitreous or me 
tallic surfaces to an object, the combination of 
a container for a pulverulent material suspended 
in a gaseous body, of a mixer to which said sus 
pended pulverulent material is delivered, a source 
of combustible gas in ?ow communication with 
said mixer, a burner nozzle in ?ow communica 
tion with said mixer, said nozzle being a different 
element than said mixer, and valves to control 
?ow of combustible gas to said mixer and to con 
trol ?ow of suspended pulverulent material to 
said mixer. 
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